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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surface acoustic wave element with 
an excellent power withstanding performance by forming an electrode excellent 
in resistance to stress migration performance onto a piezoelectric substrate. 
SOLUTION: A background electrode layer 5 whose major component is Ti or Cr 



is formed as an electrode 3 formed on the piezoelectric substrate 2 and an 
aluminum electrode layer 4 whose major component is aluminum is formed on 
the electrode layer 5. An epitaxially grown orientation film is provided to the 
aluminum electrode layer 4 and the background electrode layer 5, the (111) 
plane of the crystal of the aluminum electrode layer 4 and the (001) or (100) 
plane of the crystal of the background electrode layer 5 are oriented in parallel 
with the (001) plane of the crystal of the piezoelectric substrate 2. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The field (1 1 1) of the crystal equipped with a piezo-electric substrate 
and the electrode formed on said piezo-electric substrate which it is a surface 
acoustic element, said electrode is equipped with aluminum electrode layer 
which uses aluminum as a principal component, and said aluminum electrode 
layer consists of epitaxially grown orientation film, and constitutes said aluminum 
electrode layer, and the field (001) of the crystal which constitutes said piezo- 
electric substrate are an parallel surface acoustic element mutually. 
[Claim 2] The surface acoustic element according to claim 1 the <01 1> directions 
of the crystal which constitutes said aluminum electrode layer, and whose <100> 
directions of the crystal which constitutes said piezo-electric substrate 
correspond mutually. 

[Claim 3] Said aluminum electrode layer is a surface acoustic element according 
to claim 1 or 2 which consists of a polycrystal thin film which has twin crystal 
structure. 

[Claim 4] Said electrode is a surface acoustic element according to claim 1 to 3 
further equipped with the substrate electrode layer for raising the crystallinity of 
said aluminum electrode layer established between said aluminum electrode 
layers and said piezo-electric substrates. 

[Claim 5] Said substrate electrode layer is a surface acoustic element according 
to claim 4 which uses either [ at least ] Ti or Cr as a principal component. 



[Claim 6] For said substrate electrode layer, the field (111) of the crystal which 
consists of epitaxially grown orientation film and constitutes said aluminum 
electrode layer, the field (001) of the crystal which constitutes said substrate 
electrode layer or (100) a field, and the field (001) of the crystal which constitutes 
said piezo-electric substrate are an parallel surface acoustic element according 
to claim 4 or 5 mutually. 

[Claim 7] The surface acoustic element according to claim 6 the <01 1> directions 
of the crystal which constitutes said aluminum electrode layer, the <100> 
directions of the crystal which constitutes said substrate electrode layer, and 
whose <100> directions of the crystal which constitutes said piezo-electric 
substrate correspond mutually. 

[Claim 8] Both said aluminum electrode layer and said substrate electrode layer 
are a surface acoustic element according to claim 6 or 7 which consists of a 
polycrystal thin film which has twin crystal structure. 
[Claim 9] Said piezo-electric substrate is LiNb03 of 64-degreeY-X cut. The 
crystal which consists of a single crystal and constitutes said aluminum electrode 
layer is a surface acoustic element according to claim 1 to 8 which has the 
crystal orientation which carries out orientation in the fixed direction so that the 
direction of a normal of the (11 1) field and the Z-axis of the crystal which 
constitutes said piezo-electric substrate may be substantially in agreement. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the amelioration about the crystal 
structure of the electrode of a surface acoustic element especially about a 
surface acoustic wave resonator or a surface acoustic element like a surface 
acoustic wave filter. 
[0002] 

[Description of the Prior Art] Surface acoustic elements are the electronic parts 
which used the surface acoustic wave which mechanical oscillation energy 
concentrates only near a solid-state front face, and spreads as everyone knows, 
and are constituted with an electrode like the INTADIJITARU electrode for 
impressing a signal generally formed on the piezo-electric substrate which has 
piezoelectric, and this piezo-electric substrate, and/or a grating electrode. 
[0003] In such a surface acoustic element, as an electrode material, electrical 
resistivity is low and it is common to use the thing which uses aluminum with 
small specific gravity as a principal component, i.e., an aluminum independent, 
and aluminum system alloy. 

[0004] However, if stress migration-proof nature is bad and switches on big 
power, as for aluminum, a hillock and a void may occur in an electrode, ** and an 
electrode may be short-circuited or disconnected soon, and a surface acoustic 
element may result in destruction. 

[0005] In order to aim at solution of the problem mentioned above, the method of 
raising power-proof nature is proposed in JP,7-162255,A by raising a crystal 
stacking tendency, using an ion beam spatter as a method of forming an 
electrode (the 1st conventional technique). 

[0006] Moreover, by carrying out epitaxial growth of the aluminum, the orientation 
of the crystal orientation is made to carry out in the fixed direction, and the 



method of raising power-proof nature is proposed by it in JP, 3-4851 1 ,A (the 2nd 
conventional technique). 

[0007] On the other hand, it is indicated by JP,6-6173,A that the power-proof 
nature of an electrode is excellent, so that crystal grain is small (the 3rd 
conventional technique). 
[0008] 

[Problem(s) to be Solved by the Invention] However, with the 1st and 3rd 
conventional techniques, when turned to a RF and a large power application, 
there is a problem that power-proof nature is inadequate. 

[0009] Moreover, the 2nd conventional technique is LiNb03 large and used [ can 
apply only to the Xtal substrate substantially, therefore ] for the filter etc. widely. 
Or LiTa03 There is a problem that it is difficult to obtain a crystalline good 
epitaxial film on a substrate. 

[0010] Then, the object of this invention is offering the surface acoustic element 

which can solve a problem which was mentioned above. 

[0011] 

[Means for Solving the Problem] In order to solve the technical technical problem 
which this invention is equipped with a piezo-electric substrate and the electrode 
formed on said piezo-electric substrate, and it is turned to the surface acoustic 
element which this electrode equips with aluminum electrode layer which uses 
aluminum as a principal component, and was mentioned above, aluminum 
electrode layer consists of epitaxially grown orientation film, and it is related with 
the relation of field bearing of the epitaxial growth of aluminum electrode layer 
and a piezo-electric substrate. It is characterized by the field (001) of the crystal 
with which the crystal which constitutes aluminum electrode layer constitutes the 
(1 1 1) field and piezo-electric substrate maintaining and carrying out crystal 
growth of the parallel relation mutually. 

[0012] In this invention, aluminum electrode layer is maintaining and carrying out 
crystal growth of the relation the <011> directions of the crystal which constitutes 
aluminum electrode layer, and whose <100> directions of the crystal which 



constitutes a piezo-electric substrate corresponded mutually preferably about the 
epitaxial relation of the orientation within a field in the field (1 1 1 ) of aluminum 
electrode layer, and the field (001) of a piezo-electric substrate. 
[0013] It is desirable that it is what consists of a polycrystal thin film which has 
twin crystal structure while aluminum electrode layer consists of epitaxially grown 
orientation film, as mentioned above. 

[0014] As for an electrode, in this invention, it is desirable to have further a 
substrate electrode layer for raising the crystallinity of aluminum electrode layer 
established between aluminum electrode layer and a piezo-electric substrate. 
This substrate electrode layer is using either [ at least ] Ti or Cr as the principal 
component preferably. 

[0015] As mentioned above, when it has a substrate electrode layer, as for a 
substrate electrode layer, it is desirable that the field (111) of the crystal with 
which it consists of epitaxially grown orientation film, and the relation of field 
bearing of the epitaxial growth of aluminum electrode layer, a substrate electrode 
layer, and a piezo-electric substrate constitutes aluminum electrode layer, the 
field (001) of the crystal which constitutes a substrate electrode layer or (100) a 
field, and the field (001) of the crystal which constitutes a piezo-electric substrate 
are mutually parallel. 

[0016] In an above-mentioned case, it is related with the epitaxial relation of the 
orientation within a field in the field (111) of aluminum electrode layer, the field 
(001) of a substrate electrode layer, or (100) a field and the field (001) of a piezo- 
electric substrate. It is more desirable that the <01 1 > directions of the crystal 
which constitutes aluminum electrode layer, the <100> directions of the crystal 
which constitutes a substrate electrode layer, and the <100> directions of the 
crystal which constitutes a piezo-electric substrate are maintaining and carrying 
out crystal growth of the relation which was mutually in agreement. 
[0017] Moreover, as for both aluminum electrode layer and a substrate electrode 
layer, it is more desirable that it is what consists of a polycrystal thin film which it 
is not only what consists of epitaxially grown orientation film, but has twin crystal 



structure. 

[0018] Moreover, at the more concrete embodiment of this invention, a piezo- 
electric substrate is LiNb03 of 64-degreeY-X cut. The crystal which consists of a 
single crystal and constitutes aluminum electrode layer has the crystal orientation 
which carries out orientation in the fixed direction so that it may be substantially 
in agreement so that the direction of a normal of that (111) field and the Z-axis of 
the crystal which constitutes a piezo-electric substrate may be in agreement in 
general. 

[0019] <BR> [Embodiment of the Invention] This invention comes to make this by 
having acquired the following knowledge. 

[0020] That is, when three crystallographies axis of aluminum use the electrode 
which uses aluminum as a principal component as 3 shaft orientation film 
assembled in the fixed direction, it is known that stress migration-proof nature will 
improve. However, LiNb03 used [ in / the filter etc. / an electromechanical 
coupling coefficient is large and ] widely A substrate or LiTa03 The above 
crystallinity was not able to form good 3 shaft orientation film conventionally on 
the substrate. 

[0021] Then, LiNb03 It will be LiNb03, if Ti film is formed as a substrate 
electrode layer on a substrate and aluminum is vapor-deposited on it. aluminum 
film which grew epitaxially on the substrate was able to be formed. For the 
crystallinity of this aluminum film, it is very good and the shaft (111) of aluminum 
is LiNb03 of 64-degreeY-X cut. The special orientation which is in agreement 
with Z shaft orientations of a substrate was shown. 

[0022] And as a result of examining the crystal structure of this epitaxially grown 
aluminum orientation film in a detail, it turned out that it has twin crystal structure. 
It has the description that twin crystal structure has a high mechanical strength 
since the direction of a crystallographic axis is not uniform, and the description 
that grain boundary diffusion cannot happen easily since it is the tropism of your 
kind consideration. Therefore, it turned out that the surface acoustic element 
which formed the electrode with such aluminum orientation film may raise the 



power-proof nature remarkably. 

[0023] Drawing 1 is the sectional view showing a part of surface acoustic element 
1 by 1 operation gestalt of this invention, and shows the part by which the 
electrode 3 was formed on the piezo-electric substrate 2. 
[0024] The piezo-electric substrate 2 is LiNb03. It consists of piezoelectric 
ingredients like a single crystal. Moreover, an electrode 3 is equipped with 
aluminum electrode layer 4 which uses aluminum as a principal component, and 
the substrate electrode layer 5 for raising the crystallinity of aluminum is further 
formed between aluminum electrode layer 4 and the piezo-electric substrate 2. 
The substrate electrode layer 5 is using either [ at least ] Ti or Cr as the principal 
component. 

[0025] In addition, although not illustrated, the protective coat of wrap electric 
insulation may be further formed in the front face and side face of an electrode 3. 
[0026] As a piezo-electric substrate 2, it is LiNb03 of 64-degreeY-X cut 
preferably. The substrate which consists of a single crystal is used. Therefore, Y 
shaft orientations and Z shaft orientations of a crystal of the piezo-electric 
substrate 2 are suitable in the direction shown in drawing 1 by the arrow head, 
respectively. There are X shaft orientations in the direction vertical to space. 
[0027] It is in charge of forming an electrode 3 on the piezo-electric substrate 2, 
for example, pretreatment by ion etching is performed. This is for removing a 
damaged layer with a thickness of several nm produced on the front face of the 
piezo-electric substrate 2 by polish etc., and can expose the crystal face which 
can grow epitaxially on the front face of the piezo-electric substrate 2 by it. 
[0028] As a result of removing the damaged layer mentioned above, as shown in 
drawing 2 R> 2, the front face of the piezo-electric substrate 2 serves as very 
minute stair-like structure which made 6 [ page / Zth ] the terrace. The oxygen 
atom 7 is in the condition of having ranked with 2.972A spacing so that the circle 
of void may show the outermost surface, this Zth page 6, i.e., (001), field, in 
illustration in drawing 3 (a). 

[0029] drawing 4 (a) - LiNb03 from ~ the condition that the oxygen atom 7 is 



located in a line on the outermost surface, the Zth page 6, i.e., (001), the field, of 
the becoming piezo-electric substrate 2, is shown. The oxygen atom 7 had 
spacing of 2.972A, and is located in a line. 

[0030] Subsequently, the substrate electrode layer 5 is formed on Zth page 6 of 
the piezo-electric substrate 2 with which the oxygen atom 7 was arranged as 
mentioned above. If the minimum atom spacing forms Ti of hexagonal close- 
packed structure by 2.920A in order to form the substrate electrode layer 5 for 
example, it will grow epitaxially in the direction in which the field (001 ) of the 
crystal of the Ti atom 8 becomes in parallel with the Zth page 6, i.e., (001), the 
field, of the piezo-electric substrate 2 so that the circle which gave comparatively 
high shading of concentration in drawing 3 (b) may show in illustration. 
[0031] The field (001) of the crystal of theTi atom 8 is shown in drawing 4 (b). 
Since it is easy to be connected with the oxygen atom 7 shown in drawing 4 (a), 
the Ti atom 8 is LiNb03 as a piezo-electric substrate 2. It grows epitaxially with 
spacing of 2.951 A near 2.972A which is spacing of the oxygen atom 7 shown in 
drawing 4 on a substrate (a). Therefore, in the substrate electrode layer 5 which 
consists of a Ti atom 8, good crystallinity can be acquired compared with 
aluminum electrode layer 4 in the case of forming directly aluminum electrode 
layer 4 mentioned later on the piezo-electric substrate 2. 
[0032] In formation of the substrate electrode layer 5 mentioned above, the 
approach of forming with a vacuum deposition method at the temperature of 100 
degrees C or less is applied. In this vacuum deposition method, if temperature 
higher than 1 00 degrees C is given, since the direction of orientation of the Ti 
atom 8 will change, in membrane formation of aluminum electrode layer 4 
mentioned later, it changes so that the field (1 1 1 ) or (1 1 0) field of aluminum 
crystal may grow at right angles to the piezo-electric substrate 2, and is hard to 
acquire good crystallinity. 

[0033] Subsequently, aluminum electrode layer 4 is formed on the substrate 
electrode layer 5. More, in a detail, it grows epitaxially so that the circle which it 
gave comparatively low shading of concentration in drawing 3 (b) by 2.864A 



when the minimum atom spacing formed aluminum of face centered cubic 
structure on the substrate [ in which the Ti atom 8 was arranged ] electrode layer 
5 may show in illustration, and the field (1 1 1 ) of the crystal of the aluminum atom 
9 may become in parallel with the field (001) of Ti. Thus, obtained aluminum 
electrode layer 4 shows the outstanding migration-proof nature. 
[0034] Furthermore, as shown in drawing 3 (b), aluminum electrode layer 4 which 
has the crystal structure with two sorts of crystal orientation which the revolving 
shaft was set [ crystal orientation ] as the shaft prolonged in Z shaft orientations 
of the piezo-electric substrate 2, and rotated each other 180 degrees depending 
on how may be formed. [ the aluminum atom 9 ] Generally such the crystal 
structure is called twin crystal. Two sorts of above-mentioned crystal orientation 
appears in one half of probabilities, respectively, and obtained aluminum 
electrode layer 4 serves as polycrystal which has the grain boundary, i.e., a twin 
plane, in a location as shown with the thick broken line 10. 
[0035] In addition, although the Ti atom 8 was illustrated by one atomic layer in 
drawing 3 (b) in order to simplify a graphic display, a number thru/or several 100 
atomic layer are formed actually. 

[0036] In drawing 3 (b), (200) and (020) (002) the direction of aluminum crystal 
are shown by the arrow head. In addition, actually, these shafts do not exist on 
the space of drawing 3 (c), and have turned to the near side from about 35- 
degree space. 

[0037] Thus, as shown in drawing 1 , it is LiNb03 of 64-degreeY-X cut. On the 
piezo-electric substrate 2 which consists of a substrate, aluminum electrode layer 
4 in which the field (111) grew up to be parallel, the Zth page 6, i.e., (001), field, 
can be obtained. 

[0038] Generally, it is said that existence of the grain boundary in aluminum 
electrode layer degrades the power-proof nature of a surface acoustic element. 
This is because the defect to which aluminum carries out a self-diffusion and is 
called a hillock and a void by the stress migration through a grain boundary 
grows. However, if it is in aluminum electrode layer 4 of the polycrystal obtained 



according to this operation gestalt, the grain boundary is below 1 atom spacing, 
and the self-diffusion which leads this grain boundary does not happen 
substantially. 

[0039] On the other hand, about a metaled mechanical strength, the polycrystal 
is more expensive than a single crystal. This is based on a metaled plastic 
deformation mechanism. That is, although plastic deformation produces skid 
deformation of the crystal by external force (oscillation by the piezo-electric effect 
if it is in the field of a surface acoustic element) etc., it originates in the activity of 
two or more skid systems being required with polycrystal in a single crystal to 
being caused only by the activity of the skid system which is the easiest to work 
(reference: the 5th edition of the Maruzen "metal handbook" revision, the 337- 
343rd page). Since it is such, the difficulty of occurring of plastic deformation is 
connected also with the difficulty of occurring of the electrode destruction by the 
stress migration, and brings about power-proof nature with the high electrode 
structure where particle size is small. 

[0040] It can consider as the thing having the effectiveness which protects from 
these things growth of the hillock by the self-diffusion of the electrode 
configuration atom which leads a grain boundary by using aluminum electrode 
layer 4 as the orientation film with twin crystal structure, or a void, and the power- 
proof [ quantity ] nature resulting from the difficulty of carrying out of plastic 
deformation which was dramatically excellent in power-proof nature. 
[0041] Although the relation of field bearing of the epitaxial growth of aluminum 
electrode layer 4, the substrate electrode layer 5, and the piezo-electric substrate 
2 has the field (111) of the crystal which constitutes aluminum electrode layer 4, 
the field (001) of the crystal which constitutes the substrate electrode layer 5, and 
the mutually parallel field (001) of the crystal which constitutes the piezo-electric 
substrate 2 as mentioned above It is related with the epitaxial relation of the 
orientation within a field in the field (111) of aluminum electrode layer 4, the field 
(001) of the substrate electrode layer 5, and the field (001) of the piezo-electric 
substrate 2. It is desirable that the <011> directions of the crystal which 



constitutes aluminum electrode layer 4, the <100> directions of the crystal which 
constitutes the substrate electrode layer 5, and the <100> directions of the 
crystal which constitutes the piezo-electric substrate 2 are maintaining and 
carrying out crystal growth of the relation which was mutually in agreement. 
[0042] It is defined as the direction which connects the core of the nearest 
neighbour atom in the same element array within the field (1 1 1) of aluminum 
electrode layer 4 to the <01 1> directions of aluminum electrode layer 4 
mentioned above, and the [0-11] direction shown in drawing 4 (c) is mentioned 
as an example. In addition, the <110> directions contain all of [110] which is the 
equivalent direction of [ at the time of taking symmetric property into 
consideration ], [1-10], [-110], [101], [-101], [10-1], [011], [01-1], [0-11], etc. 
[0043] Moreover, it is defined as the direction which connects the core of the 
nearest neighbour atom in the same element array within the field (001) of the 
substrate electrode layer 5 to the <100> directions of the substrate electrode 
layer 5, and [100] shown in drawing 4 (b) is mentioned as an example. 
[0044] Moreover, it is defined as the direction which connects the core of the 
nearest neighbour atom in the same element array within the field (001) of the 
piezo-electric substrate 2 to the <100> directions of the piezo-electric substrate 2, 
and [100] shown in drawing 4 R> 4 (a) is mentioned as an example. 
[0045] In addition, the <100> directions of the substrate electrode layer 5 and the 
piezo-electric substrate 2 are [100] which is the equivalent direction of [ at the 
time of taking symmetric property into consideration ], [-100], and [010] [0-10]. All 
of [001], [00-1], etc. are included. 

[0046] It is LiNb03 although aluminum electrode layer 4 was used as the 
orientation film with twin crystal structure with the operation gestalt mentioned 
above. Or LiTa03 As for aluminum electrode layer, in the case of the surface 
acoustic element equipped with the piezo-electric substrate which consists of a 
single crystal, the crystal does not necessarily need to have twin crystal structure, 
namely, the crystal orientation which as for aluminum electrode layer carries out 
orientation in the fixed direction so that the direction of a normal of the field (111) 



of aluminum crystal and the Z-axis of the crystal of a piezo-electric substrate may 
only be substantially in agreement ~ even having -- that what is necessary is just 
to be, it may be 1 shaft orientation or you may be 3 shaft orientation. 
[0047] Moreover, at the operation gestalt mentioned above, it is LiNb03 of 64- 
degreeY-X cut as a piezo-electric substrate 2. Although the substrate was used, 
since a surface damaged layer can be removed by pretreatment and the crystal 
face which can grow epitaxially can be exposed, it is effective also to a substrate 
with a different cut angle. Moreover, LiTa03 the crystal structure bears a close 
resemblance [ LiTaO ] The same effectiveness is acquired also in a substrate. 
Furthermore, LiNb03 A substrate or LiTa03 Piezo-electric substrates other than 
a substrate can also be used. 

[0048] Moreover, although aluminum was used as an ingredient of aluminum 
electrode layer 4, the alloy which carried out minute amount addition of the 
additive which has effectiveness on a power-proof disposition, for example, Cu, 
Mg, nickel, Mo, etc., at aluminum may be used. 

[0049] Moreover, although Ti was used, even if it uses the alloy which uses Ti as 
a principal component as an ingredient of the substrate electrode layer 5, other 
metals which have effectiveness on the crystal disposition of aluminum, for 
example, the alloy which uses Cr or Cr as a principal component, may be used 
further. 

[0050] Moreover, although ion etching was used for pretreatment of the piezo- 
electric substrate 2, chemical machinery polish, scrubber washing, etc. may use 
other approaches. 
[0051] 

[Example(s) of Experiment] In order to produce the surface acoustic wave filter 
concerning the example of this invention, it is LiNb03 of 64-degreeY-X cut first. 
To the piezoelectric substrate, pretreatment by ion etching was performed and 
the damaged layer with a thickness of several nm which exists in a substrate 
front face was removed. 

[0052] Next, aluminum electrode layer which forms the substrate electrode layer 



which consists of Ti in the substrate temperature of 50 degrees C so that it may 
become the thickness of 5nm, then consists of aluminum with electron beam 
vacuum deposition was formed so that it might become the thickness of 200nm. 
Thus, LiNbO [ in / for aluminum electrode layer / in the field (111) of the crystal / 
a piezo-electric substrate ]3 It is LiNb03, when it puts in another way so that it 
may become vertical to the Z-axis. Epitaxial growth was able to be carried out so 
that it might become parallel to the Zth page, i.e., (001), a field. 
[0053] Subsequently, the electrode which consists of an above-mentioned 
substrate electrode layer and above-mentioned aluminum electrode layer was 
processed into the INTADIJITARU configuration using the photolithography 
technique and the dry etching technique, and the surface acoustic wave filter 
concerning an example was obtained. 

[0054] The XRD pole figure of aluminum electrode layer with which the electrode 
by the above-mentioned example is equipped is shown in drawing 5 . Six points 
in drawing 5 show detection of the reflective signal from the field (002) of 
aluminum. Since the detecting point of a signal shows the symmetry 6 times, it 
turns out that it is the twin crystal structure where the crystal of aluminum has two 
sorts of crystal orientation which rotated 180 degrees centering on the shaft (111) 
of aluminum. 

[0055] When processing by ion etching was not performed as an example of a 
comparison but membrane formation of Ti and aluminum was performed in the 
substrate temperature of 200 degrees C, the epitaxial film was not obtained but 
the field (1 1 1) of aluminum became 1 shaft orientation film which grows at right 
angles to a substrate. The XRD pole figure of this example of a comparison is 
shown in drawing 6 . 

[0056] When power-proof nature was compared, as for the surface acoustic 
wave filter concerning an example, the time amount which results in failure 
generating when applying fixed power as compared with the surface acoustic 
wave filter concerning the example of a comparison became as long as 1000 or 
more times. 



[0057] 

[Effect of the Invention] As mentioned above, aluminum electrode layer with 
which the electrode formed on a piezo-electric substrate is equipped according to 
this invention consists of epitaxially grown orientation film, since the field (1 11) of 
the crystal which constitutes this aluminum electrode layer, and the field (001) of 
the crystal which constitutes a piezo-electric substrate show mutually the 
orientation of being parallel, generating of the hillock by the stress migration of an 
electrode or a void is suppressed, and the power-proof nature of a surface 
acoustic element can be improved. 

[0058] When aluminum electrode layer mentioned above consists of a polycrystal 
thin film which has twin crystal structure, while the effectiveness which prevents 
growth of the hillock by the self-diffusion of the electrode configuration atom 
which leads a grain boundary, or a void is demonstrated, the effectiveness which 
raises the power-proof nature by the difficulty of carrying out of plastic 
deformation is demonstrated, and the power-proof nature of a surface acoustic 
element can be raised more. 

[0059] Moreover, if the substrate electrode layer which uses either [ at least ] Ti 
or Cr as a principal component is prepared between aluminum electrode layer 
and the piezo-electric substrate, the crystallinity of aluminum in aluminum 
electrode layer can be raised more. 

[0060] In this case, when a substrate electrode layer consists of a polycrystal thin 
film which has twin crystal structure like aluminum electrode layer, the same 
effectiveness as the case where aluminum electrode layer mentioned above 
consists of a polycrystal thin film which has twin crystal structure is demonstrated, 
and much more improvement of the power-proof nature of a surface acoustic 
element can be aimed at. 

[0061] Moreover, if the <01 1> directions of the crystal which constitutes 
aluminum electrode layer, and the <100> directions of the crystal which 
constitutes a piezo-electric substrate are mutually in agreement, and if in 
agreement with each direction which the <100> directions of the crystal which 



constitutes a substrate electrode layer further mentioned above in having a 
substrate electrode layer, the stress migration-proof nature of an electrode is 
raised more, and can improve the power-proof nature of a surface acoustic 
element more certainly. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing a part of surface acoustic element 1 
by 1 operation gestalt of this invention. 

[Drawing 2] It is the sectional view showing in illustration the front face of the 
piezo-electric substrate 2 shown in drawing 1 , and Z page 6 exposed after 
removing the damaged layer of the front face is shown. 

[Drawing 3] The oxygen [ which was shown in drawing 2 ] atom 7 with which the 
Zth page is the top views of 6 and (a) is arranged on it is shown in illustration, 
and (b) shows in illustration the Ti atom 8 and the aluminum atom 9 further 
arranged on it further arranged on it. 

[Drawing 4] (a) is LiNb03. The oxygen atom 7 arranged on the Zth page, i.e., 
(001 ), a field, is shown, (b) shows the field (001 ) of Ti and (c) shows the field 



(1 1 1) of aluminum. 

[Drawing 5] It is the XRD pole figure of aluminum electrode layer concerning the 
specific example of this invention. 

[Drawing 6] It is the XRD pole figure of aluminum electrode layer concerning the 
example of a comparison. 
[Description of Notations] 

1 Surface Acoustic Element 

2 Piezo-electric Substrate 

3 Electrode 

4 Aluminum Electrode Layer 

5 Substrate Electrode Layer 

(6 Zth Page, I.e., (001), Field, of Piezo-electric Substrate) 

8 Ti Atom 

9 Aluminum Atom 
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[Drawing 4] 




[Drawing 6] 
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